ASSTRACT
To elucidate the importance of various reaction steps in the oxidative conversion of methane, experiments were carried out with three reaction products: ethane, ethylene and carbon monoxide. These products were studied separately in oxidation experiments with and without a catalyst. Moreover, the effect of admixing them to a methane/oxygen feed was investigated. All experiments were carried out in a micro flow tubular quartz reactor which was either empty or filled with catalyst at a temperature of 800 "C. The ethane and ethylene experiments showed that the conversion of ethane to ethylene is much more rapid than ethane combustion, irrespective of the presence of a catalyst. The main combustion path goes via ethylene. Ethane is converted much more rapidly than methane and this imposes serious constraints on the maximum attainable yields. The principal combustion product in the absence of a catalyst is CO but with a catalyst, CO2 dominates, in agreement with rapid catalytic oxidation observed with CO/O2 feeds.
The conclusions are summarized in a simplified overall reaction scheme. Similar experiments were next carried out in a reactor filled with the lithium/magnesium oxide catalyst.
INTROUUCTION
The results are surprisingly similar to those just described, except for a remarkable shift in the selectivities with respect to the carbon oxides, as shown in Figure 4 . The oxidation of CO to CO2 is apparently strongly accelerated by the catalyst. Additional evidence stems from a similar shift that was observed during the deactivation of the catalyst in the methane oxidation experiments ( Figure 5 ).
Direct proof of the activity of the catalyst for CO oxidation is produced by separate CO oxidation experiments, as shown in Figure 6 . Initially, very high rates are achieved with a catalyst.
Significant
deactivation occurs, which may be explained by poisoning of the catalyst by CO2, as proven by Korf et al. [7] .
Ethane oxidation
Difference: gas phase -catalyst Temperature ('C) This CO is oxidised further to CO2, the production of which also increases. However, at high added mol fractions, the oxygen is used by C2's before CO can be oxidised, and this results in a diminished CO2 production.
Figure 4: Ethane oxidation Ethylene oxidation Differences in conversions and selectivities between gas phase and
The C3 concentrations are shown a hundred-fold magnified in In conclusion, it can be said that the conversion of methane to C2 is relatively slow in comparison to the oxidation of C2 into CO. This puts serious constraints on the maximum attainable yield.
A graphical representation of the attainable yield as a function of conversion is given in Figure 9 , this is calculated according to the simplest parallel-consecutive reaction scheme, and assumes that all reactions are first order with respect to oxygen [9]. The data points in Figure 9 show that the catalyst studied here corresponds to k2/kl = 0.25 (initial selectivity = 80%) and k3/kl 
